Influence of Organic Selenium (SelPlex) on the Reproduction on Males Carp (Cyprinus carpio), Lausitz Variety by Aurel Şara et al.
 
 
 
Şara A. et. al./Scientific Papers: Animal Science and Biotechnologies, 2012, 45 (2) 
 
 
 
 
 
  97
 
 
Influence of Organic Selenium (SelPlex) on the Reproduction 
on Males Carp (Cyprinus carpio), Lausitz Variety 
  
Aurel Şara
1, Alina Rodica Ani (Toma)
2, Erol Gabor
1, Mihai Benţea
1 
 
1 University of Agricultural Sciences and Veterinary Medicine, Cluj-Napoca,  
400372-Cluj-Napoca, Manastur, 3-5, Romania  
      2 Alltech Romania 
 
 
 
 
Abstract 
The goal of this research was to analyze the effect of organic Selenium (SelPlex) on the reproductive function in 3 
summer old males common carp (Cyprinus carpio), Lausitz variety. The researches were carried out on two groups 
on a total 12 males carp in 3 summers old (6 in each group).  Experimental period was 39 day and organic Selenium 
(SelPlex) at a dose of 0.03 mg/kg feed was added in the feed for the experimental group. The use of SelPlex 
significantly influenced the concentration of spermatozoa of the three summers carp. Analyzing the results obtained 
shows that the addition of organic selenium in the nutrition of carp breeders caused a slight increase in protein, and 
fat decreased slightly from sperm, the differences between groups were non-significant (p>0.05%). The slight 
increase in the amount of protein in milt is due to the positive effect of organic selenium over glutathione peroxidase 
activity of sperm cores (SN-GSH-Px), which is an integral part of sperm chromatin with the possibility of amino-acid 
uptake. Researches regarding viability, meristically and somatic measurements of breeders were carried out and 
significant differences were recorded in the experimental group compared to the control. 
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1. Introduction
 
 
 
All papers will be written in English. The journal 
Selenium is a major constituent of cysteine, 
methionine and their derivates (seleno-cysteine 
and seleno-methionine). Selenium is available in 
different forms: selenite and selenate are 
anorganic forms of selenium while seleno-cysteine 
and seleno-methionine are organic forms. In 
organic form, Selenium is bound by a chelating 
agent or ligand, represented by amino-acids or 
peptides, giving the name of protein mineral or 
protein oligo-element. 
Selenium is a component of Glutathione 
peroxidase enzyme (GSH-Px) (Lyons, 2007) that 
plays a major role in the antioxidant capacity of 
cells. GSH-Px is the most common antioxidant 
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protein that contains Selenium. The Seleno-
proteins from the GSH-Px family are well 
described in mammals, were can be found 5 of 
them, but an extensive research in fish has not 
been carried out to date. The GSH-Px family is 
composed of: classical thiozolic GSH-Px; 
phospholipidic hyperoxide glutathione peroxidase 
(PH-GSH-Px); plasmatic glutathione peroxidase 
(PL-GSH-Px), gastro-intestinal glutathione 
peroxidase (GI-GSH-Px) and glutathione 
peroxidase from the sperm nuclei (SN-GSH-Px) 
[1]. 
SN-GSH-Px has been identified only recently in 
spermatic nuclei from mice. Selenium, as a 
component of glutathione peroxidase from sperm 
nuclei, plays a major role in oxidative stress 
reduction during spermatogenesis, sperm 
maturation and to increase sperm viability [1]. 
The present work aimed to determine the effect of 
organic Selenium (SelPlex) on the reproductive  
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function of 3 years-old common carp (Cyprinus 
carpio) males. 
 
 
2. Materials and methods 
 
The biologic material was represented by 3 years-
old common carp (Cyprinus carpio) males, 
Lausitz variety. 
The research has been carried out on 12 common 
carp males, Lausitz variety, assigned in 2 groups, 
a control group and an experimental group (6 
fish/group). The fish were reared in 2 ponds, in a 
semi-intensive rearing system. 
Rearing conditions were identical for both groups, 
excepting feed. The feed administered was a 
combined pelleted feed; its composition is 
presented in Table 1.  
 
Table 1. Structure and nutritive value of the combined pelleted fodder 
Issue  Unit  Value 
Fish meal  %  12 
Soybean meal  %  28 
Wheat  %  32 
Maize  %  4.5 
Premix  %  3 
Nutritive traits 
Crude protein  %  38 
Crude fat  %  5 
Humidity  %  9 
Cellulose  %  3.5 
 
In feeds for group 1, organic Selenium (SelPlex) 
was added at a dose of 0.03 mg/kg feed. The 
SelPlex was purchased from AllTech USA, as a  
 
powder (Figure 1). 
The pellets dimensions were 3-5 mm throughout 
the experimental period (Figure 1). 
 
Figure 1. Combined pelleted fodder and organic Selenium as powder 
 
Throughout the experimental period the age of 
fishes, evolution of the main growth indices, 
somatic measurements, chemical composition of 
soft roe and the concentration and viability of 
sperm cells were determined. Sex determination 
was carried out before the experiment, by 
differentiating the genital pore (Figure 2). 
 
 
Figure 2. Sexes differentiation with regard to the genital pore 
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Somatic measurements and weightings were 
carried out in order to objectively establish the 
body conformation. Age determination was 
carried out using scales, being the most used  
 
method in scale fishes [2]. 
Gonads weighting was carried out after separation 
from other organs (Figure 3). Soft roe color was 
determined by eye and by microscope. 
 
Figure 3. Common carp gonads (age 3 years) and other organs (left) and gonads alone (right) 
 
Soft roe chemical composition was carried out in 
the Laboratory of Animal Nutrition Department 
from the Faculty of Animal Sciences and 
Biotechnologies Cluj-Napoca, using known 
methods [3]. 
Sperm cell mobility was determined by 
microscope, by counting the moving sperm cells. 
A sperm droplet is mixed with water, 
homogenized, placed on a histological blade and 
analyzed under a microscope. Measurement is 
done as follows: 5 – all sperm cells are mobile and 
active; 4- sperm cells are mobile, some are 
moving slowly; 3 – sperms are mobile but most 
are moving slowly; 2 – the majority of sperm cells 
are moving but very slowly; 1 – the majority of 
sperm cells do not move. 
Sperm concentration was carried out using a 
“Beckman Coulter Z2” particle counter. 
 
 
 
 
 
Individual data were recorded and were 
statistically analyzed using GraphPad InStat 
software v3.05. 
 
 
3. Results and discussion 
 
Analyzing the weight of the males from the 2 
groups, after 39 days of feeding, non-significant 
differences can be observed. The mean initial 
weight of fishes was approximately the same for 
both groups (2680±3.30g in the control group and 
2680±20g in the experimental group); after 
Selenium supplementation of feeds, the mean 
weight was 2804±5.06 in the control group and 
2816±4.02g in the experimental group. Selenium 
supplementation lead to a better feed efficiency in 
the experimental group highlighting the positive 
effect of organic Selenium on the body weight 
gain. The somatic indices were not influenced by 
the addition of Selenium (Table 2). 
 
Table 2. Somatic measurements in 3yo common carp males from the 2 groups at the end of the experimental period 
Groups  L 
[cm] 
lc 
[cm] 
l 
[cm] 
lca 
[cm] 
H 
[cm] 
h 
[cm] 
C 
[c] 
Wf 
[g] 
Wi 
[g] 
Control group 
56.6 
± 
0.52 
13.5 
± 
0181 
34.6 
± 
0.14 
9.5 
± 
0.01 
17.2 
± 
1.12 
6.6 
± 
1.14 
36.4± 
0.29 
2804 
± 
5.06 
2680 
± 
3.30 
Experimental 
group 
56.9 
± 
0.69 
12.4 
± 
0.92 
33.5 
± 
0.10 
9.2 
± 
0.01 
18.95 
± 
1.01 
6.6 
± 
0.21 
36.9± 
0.35 
2816 
± 
4.02 
2680 
± 
3.20 
L=total length, lc=head length, l=standard length, lb=mouth length, lca=tail length, H=great hight, h=small height, 
C=circumference, W f–final weight; Wi–initial weight. 
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The profile index calculated from the 
measurements carried out at the end of the 
experimental period, are situated in the limits cited 
by other authors [4], at an optimal value of 1.8 
(Table 3). The fattening index in the experimental 
groups were close to the value cited by other 
authors (1.5-2.7), the lower the value, the more 
valuable the individual is [5, 6] (Table 3). 
The values determined for the individuals from the 
2 groups indicate the high quality of the biological 
material. 
 
Table 3. Profile and fattening indices in male common carp (Cyprinus carpio) 
Issue  Profile index  Fattening index 
Control group  1.87±0.09  1.55 ±0.045 
Experimental group  1.89±0.00  1.52±0.02 
 
Soft roe represent less than 10% of the male body 
weight, values also cited by other authors [7] 
(Table 4). 
Table 4. Soft roe weight as percent from total body weight 
Issue  Final weight [g]  Testes weight[g]  Soft roe weight as percent from 
total body weight [%] 
Control  2804± 5.06  307±5.98  8.63±1.24 
Experimental  2816±4.02  307±7.35  8.64±1.09 
 
Analyzing the sperm concentration, significant 
differences can be observed (P<0.05%) between 
the 2 groups, in favor of the experimental group 
compared to the control group.  
 
Table 5. Sperm cell concentration an viability in 3yo common carp, Lausitz variety 
Sample  Control  Experimental 
Sperm cell concentration ( n x10¹º), (sz/ml) 
Sample number 
1  5.708  7.927 
2  5.616  6.0 
3  4.974  5.872 
4  5.561  5.645 
5  5.301  5.602 
6  5.136  5.607 
X ± x S   5.383±0.29  6.109±0.90* 
Minim  4.974  5.602 
Maxim  5.708  7.927 
V%  5.38  14.72 
Sperm cell viability (seconds after activation) 
Sample number 
1  246  257 
2  258  250 
3  249  246 
4  230  229 
5  210  270 
6  231  227 
X ± x S   237.33±17.20  246.50±16.502ns 
Minim  210  225 
Maxim  258  270 
V%  7.24  6.69 
    sz/ml–sperm cell/ml; V%-variability;  X -mean;  x S -Standard Error of Mean,  
   *P<0.05%-significant differences, nsP>0.05% - non-significant differences 
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Organic Selenium supplementation at a dose of 
0.03 mg Se/kg feed significantly influenced the 
sperm cell concentration in the 3 years-old 
common carp males, Lausitz variety, knowing that 
organic Selenium influences sperm maturation 
also in other animal species [1, 8, 9]. Sperm 
viability varied non-significantly among the males 
from the 2 groups (P>0.05%) (Table 5). 
Sperm cells collected from the males in the 2 
groups are characterized by: 
  a viability of 210-270seconds at 19°C 
(values in literature are 180-300 seconds at 17-
18°C –[10]); 
  a concentration of 4.674-7.927x10
10 
sperm cells/ml; 
  a high density; 
  very good mobility (a score of 5 was 
recorded in all samples); 
  and a milky-white color. 
The use of organic Selenium in 3 years-old 
common carp males determined a slight increase 
of protein content and a slight decrease of fat 
content of the soft roe, differenced between the 2 
groups being non-significant (P>0.05%) (Table 6).
 
Table 6. Chemical composition of soft roe in 3yo common carp males, Lausitz variety 
Issue  Control group 
X ± x S  
Experimental group 
X ± x S  
Soft roe  Water [%]  77.31±0.32  77.96±0.57ns 
Dry matter [%]  22.69±0.32  21.89±0.48ns 
DM crude protein [%]  83.77±0.65  84.42±0.92ns 
DM crude fat [%]  15.01±0.72  14.03±0.73 ns 
V% -Variability;  X -media;  x S -Standard Error of Mean, nsP>0.05% - non-significant differences 
 
The slight increase of the protein content of the 
soft roe is due to the positive effect of Selenium 
on glutathione peroxidase activity from the sperm 
nuclei (SN-GSH-Px), being a component of sperm 
cells chromatin and leading to a enhanced amino-
acid assimilation [11]. Regarding the other 
constituents of soft roe (water and dry matter), the 
data recorded are similar to the one found in 
literature [4].  
 
 
4. Conclusions 
 
Sperm cell concentration varied significantly 
among the 2 groups (P<0.05%) in favor of the 
experimental group while sperm cell viability 
varied non-significantly (P>0.05) between the 
males from the 2 studied groups. 
The total weight of soft roe did not passed 10% of 
the males total body weight. 
The crude protein and crude fat content of the soft 
roe varied after dietary application of organic 
Selenium; the protein content increased while the 
fat content decreased, the recorded differences 
being non-significant (P>0.05%). 
Organic Selenium, in a dose of 0.03 mg 
SelPlex/kg feen reduces the oxidizing processes in 
soft roe resulting in increased concentration and 
enhanced viability of the sperm cells. 
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